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Description 

[0001 ] The invention relates to a hip prosthesis. 
[0002] Examples of a known hip prosthesis and a 
known method for fitting such hip prosthesis are for in- 
stance described in EP-A-0 145 339, over which the 
claims of the present application are characterised. In 
general, such so-called total hip joint prostheses com- 
prise two parts: a femoral head prosthesis and an 
acetabular prosthesis. 

[0003] The known femoral head prosthesis comprises 
a head in the form of a hemisphere and a stem extending 
from the head and suitable for being secured in the med- 
ullar canal of the femur. The acetabular prosthesis com- 
prises a hemispherical cup fixed in the acetabulum of 
the hip bone by means of cement, screws or the like. 
[0004] A major drawback of the known hip prostheses 
is formed by the manner in which these hip prostheses 
should be fitted. This fitting involves a very difficult op- 
eration taking up a number of hours. In particular in the 
case of older patients, the operation is not without risks. 
Moreover, essential tissues, such as the joint capsula 
and the ligaments, are cut through, which results in a 
decreased stability of the joint and a long recovery pe- 
riod. In addition, complications may occur in the form of 
infections, loosening of the femoral prosthesis from the 
medullary canal, fractures and inflammation of the joint 
capsula caused by splinters or parts coming from the 
acetabular prosthesis. Moreover, the reaming of the 
medullary canal in the femur may have harmful effects, 
such as, for instance, micro-embolisms. The hip pros- 
theses known from SU-A-749 392, GB-A-2 250 91 9 and 
WO-A- 89 11 837 are also mounted during major oper- 
ations in which the above mentioned essential tissues 
have to be cut through resulting in a decreased stability 
of the joint and a long recovery period. 
[0005] The object of the invention is to provide a hip 
prosthesis wherein the above-described drawbacks do 
not occur, or at least to a smaller extent. 
[0006] To this end, in accordance with the invention, 
there is provided a hip prosthesis comprising a first fas- 
tening assembly intended for being mounted in the hip 
bone and a second fastening assembly intended for be- 
ing mounted in the upper extremity of the femur, wherein 
the first and the second fastening assembly are inter- 
connected by means of a pivotable connection, charac- 
terised by all parts of the hip prosthesis being so small 
and/or slender that they can each be arranged in the 
intended end position thereof via a bore in the femur, 
said bore extending from the outside of the femur 
through the femoral neck substantially in the direction 
of the imaginary longitudinal center line of the femoral 
neck to the femoral head. 

[0007] The hip prosthesis of the invention may be fit- 
ted by a method wherein a small incision is made in the 
leg to gain access to the top part of the femur, wherein 
a femoral bore is subsequently made in the femur, which 
femoral bore extends from the outside of the femur 



through the femoral neck substantially in the direction 
of the imaginary longitudinal center line of the femoral 
neck to the femoral head, wherein the femoral head is 
subsequently removed via the femoral bore, wherein, 

5 via the femoral bore, a hip bone bore is subsequently 
made in the hip bone at the location of the acetabulum, 
wherein, via the femoral bore, the first fastening assem- 
bly is subsequently mounted in the hip bone bore and 
the second fastening assembly is mounted in the fem- 

10 oral bore, after which, finally, the incision is closed. 
[0008] The hip prosthesis and the method for fitting 
the hip prosthesis are particularly advantageous espe- 
cially because the operation is far less drastic, owing the 
construction of the hip prosthesis. The total replacement 

15 of the hip joint can be carried out intraluminal^, i.e. via 
the bore in the femur. Optionally, such an operation can 
be carried out under local anaesthesia in an outpatients' 
department. At any rate, the patient's residence in the 
hospital can be shortened considerably. Moreover, the 

20 danger of infection is reduced considerably. A very im- 
portant advantage is that the muscles, the joint capsula 
and the ligaments around the joint remain untouched 
during the fitting of the hip prosthesis according to the 
invention. Further the amount of bone which has to be 

25 removed is kept minimal. A further advantage is that re- 
vision of the prosthesis or parts thereof is feasible. This 
was impossible during the implantation or fitting of the 
known prostheses, which inter alia had the result that 
the recovery period after the fitting of the known pros- 

30 thesis was fairly long and, moreover, an extensive fol- 
low-up treatment with excercises was necessary. When 
fitting the hip prosthesis according to the invention uti- 
lizing the above method, damage to the tissues around 
the hip joint is minimized. 

35 [0009] It is observed that US Patent US-A-4 71 4 478 
discloses a hip prosthesis which can also be fitted via a 
bore in the femur without damaging the joint capsula, 
the surrounding muscles and ligaments. However, this 
does not concern a so-called total hip prosthesis but on- 

40 |y a replacement of the femoral head. Hence, this known 
solution cannot be used in patients whose acetabulum 
is damaged. Another drawback of the known apparatus 
is that the femoral head prosthesis is manufactured from 
flexible, compressible material that can be filled with, for 

45 instance, a hardening plastic after having been brought 
into the desired position. During this filling, the prosthe- 
sis part positioned at the location of the original femoral 
head assumes the shape of a femoral head. However, 
a drawback is that each femoral head has a different 

so radius and shape, so that each prosthesis should be 
specifically manufactured for a patient in question. This 
type of made-to-measure work is very costly. Moreover, 
it is not easy fo find materials that are on the one hand 
sufficiently flexible so as to be able to be folded together, 

55 and on the other hand sufficiently resistant to wear so 
as to be able to serve as joint surface. 
[0010] The present invention is essentially based on 
the insight that the original ball joint comprising a cup 
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and a ball can just as well be replaced by other pivot 
constructions of a much more slender design and yet 
having the same degrees of freedom of movement. Fur- 
ther elaborations of the invention are described in the 
subclaims and will be specified on the basis of two ex- 
emplary embodiments with reference to the accompa- 
nying drawings. 

Fig. 1 shows a patient to be operated upon, on a 
table with X-ray equipment; 
Fig. 2 shows the left leg of a patient wherein an in- 
cision has been made; 

Fig. 3 shows a drill jig by means of which a desired 

bore can be made in the femur; 

Fig. 4 is a sectional view through the hip joint while 

the hip head is being removed; 

Fig. 5 is a similar sectional view wherein a bore is 

made in the hip bone; 

Fig. 6 shows a section of the hip joint with the hip 
prosthesis having been fitted; 
Fig. 7 shows a tool by means of which the hip head 
can be removed; 

Fig. 8 shows a tool by means of which a face can 
be formed in the acetabulum for accommodating a 
supporting ring; 

Fig. 9 shows a fitted supported ring including a drill 
jig for forming drill holes in the acetabulum for fixing 
the supporting ring; 

Fig. 10 shows a tool for providing a hip bone bore; 
Fig. 1 1 shows a tool for positioning a hip bone bush; 
Fig. 12 is a similar view as presented in Fig. 9, with 
the hip bone bore having been provided; 
Fig. 13 shows the different components of the hip 
prosthesis separately; 

Fig. 1 4 shows the different parts of the hip prosthe- 
sis in mounted condition, with the femur being in an 
unnatural position relative to the hip bone; 
Fig. 1 5 is a similar view as presented in Fig. 1 4, with 
the orientation of the femur relative to the hip bone 
being normal; 

Fig. 16 shows a first alternative embodiment of a 
part of the prosthesis according to the invention; 
Fig. 17 shows a second alternative embodiment of 
the prosthesis according to the invention; 
Figure 18 shows the second alternative embodi- 
ment in a mounted condition; 
Figure 19 shows a third alternative embodiment of 
the prosthesis according to the invention; 
Figure 20 shows a fourth alternative embodiment of 
the prosthesis according to the invention; and 
Figures 21 -23 show a fifth embodiment of the pros- 
thesis according to the invention. 

[001 1 ] With reference to Figs. 13-17, three exemplary 
embodiments of the hip prosthesis itself will first be dis- 
cussed, after which the manner in which these prosthe- 
ses can be fitted in the body is discussed. 
[0012] As is already pointed out hereinabove, the hip 



prosthesis according to the invention comprises a first 
fastening assembly 1 ,2,6,1 2,1 3 intended to be mounted 
in the hip bone A, in particular in the ilium of the os in- 
nominatum, and a second fastening assembly 4,5,7,14 

5 intended to be mounted in the upper extremity of the 
femur F. The first and second fastening assemblies are 
interconnected by means of a pivotable connection 8. 
All parts 1,2,4,5,6,7,8,10,11,13,14 are so small and/or 
slender that they can each be arranged in the intended 

10 end position thereof via a bore 9 in the femur F. The bore 
9 extends from the outside F 0 of the femur F through the 
femoral neck F n substantially in the direction of the im- 
aginary longitudinal center line LF n of the femoral neck 
F n to the femoral head F h . In general, such a bore will 

15 have a diameter in the range of 1 5-40 mm. In the exem- 
plary embodiment shown, the diameter of the bore is 26 
mm. The length of the bore is in the range of 40-100 
mm. In the exemplary embodiment shown, this length 
is about 70 mm. The total length of the femoral bush 4 

20 shown is 72 mm. It is understood that the measurements 
stated are only indicative and should not be construed 
as being limitating in any way. The first fastening assem- 
bly 1 ,2,6,12,13 comprises a hip bone bush 1 and a hip 
bone pin 2. The hip bone bush 1 is undetachably insert- 

25 able into a hip bone bore 3, for instance by means of 
screw thread, cement, resin, porous coatings, biological 
ingrowth surfaces or the like or a combination of such 
means. The hip bone pin 2 can at least partly be accom- 
modated in the hip bone bush 1 . The second fastening 

30 assembly 4,5,7,14 comprises a femoral bush 4 and a 
femoral pin 5. The femoral pin 5 can at least partly be 
accommodated in the femoral bush 4. The hip bone pin 
2 and the femoral pin 5 are pivotally interconnected to 
form the pivotable connection 8 between the two fasten- 

35 ing assemblies. In the present exemplary embodiment, 
the hip bone pin 2 and the femoral pin 5 are of cylindrical 
design and are rotatably accommodated in the hip bone 
bush 1 and the femoral bush 4 respectively. In the 
present exemplary embodiment, a lining 6 of a low fric- 

40 tional coefficient is included between the hip bone pin 2 
and the hip bone bush 1 . Between femoral pin 5 and the 
femoral bush 4, too, a lining 7 of a low frictional coeffi- 
cient is included. In the exemplary embodiment shown 
in Figs. 6 and 13-15, the pivotable connection 8 between 

*5 the hip bone pin 2 and the femoral pin 5 is designed as 
a pivot 8 having a pivot pin 10 which extends by a lon- 
gitudinal center line L| in a first imaginary plane V A ex- 
tending perpendicularly to the center line L2 of the hip 
bone pin 2 and a second imaginary plane V 2 extending 

so perpendicularly to the center line L 3 of the femoral pin 
5. The pivot 10 is rotatable about the center line L 2 of 
the hip bone pin 2 in the first imaginary plane V.,. The 
pivot pin 10 is moreover rotatable about the center line 
L 3 of the femoral pin 5 in the second imaginary plane 

55 v 2 . In this manner, a construction is obtained by means 
of which the femur F can adopt all positions relative to 
the hip A that could also be achieved with the original 
hip joint. The construction is highly reminiscent of a so- 
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called cardan joint which can for instance be found in 
the cardan shaft of power-driven vehicles. 
[001 3] To prevent ingrowth of living material in the piv- 
ot 8, a flexible sleeve 11 can be provided around the 
pivot 8. 

[001 4] Fig. 1 6 shows a first alternative embodiment of 
the pivotable connection 108 between the hip bone pin 
2 and the femoral pin 5. In this alternative embodiment, 
the pivotable connection 108 is designed as a flexible 
hourglass-shaped element 108 having two end faces 
108a, 108b. One end face 108a is connected to the hip 
bone pin 2 and the other end face 1 08b is connected to 
the femoral pin 5, so that the hip bone pin 2 and the 
femoral pin 5 are pivotable in all directions relative to 
each other. Such a pivotable connection can be found 
in the foot of the mast of a surfboard, wherein a flexible 
hourglass-shaped element forms the connection be- 
tween the mast and the mast foot part that is fixed in the 
surfboard. 

[001 5] Figure 1 7 shows a second alternative embod- 
iment of the pivotal connection 208 between the first fas- 
tening assembly 202 and the second fastening assem- 
bly 205. The pivotal connection 208 is designed as a 
ball 209 and socket 210 assembly of which the external 
dimensions are smaller than the largest external dimen- 
sion of the second fastening assembly 205. In the sec- 
ond alternative embodiment, the first fastening assem- 
bly 202 comprises a hip pin 202 having an external 
screw thread 203 for engaging the hip bone A. The sec- 
ond fastening assembly 205 comprises a femoral pin 
205 having an external screw thread 206 for engaging 
the femoral bone F. Because of the ball and socket pivot, 
the first and second fastening assemblies can rotate and 
swivel in all directions relative to each other. In view 
thereof, the first and second fastening assemblies 202, 
205 can be designed as simple pins which are directly 
mounted in the hip bone A and the femur F. However, it 
is also possible that the first and second fastening as- 
semblies would comprise a hip bone bush and a hip 
bone pin, respectively a femoral bush and a femoral pin, 
wherein the respective pins are rotatably mounted in the 
respective bushes and the bushes are mounted in the 
bones. 

[0016] Figure 18 shows the second alternative em- 
bodiment of figure 1 7 in a mounted condition. 
[0017] Figure 19 shows a third alternative embodi- 
ment of the prosthesis according to the invention. The 
third embodiment comprises a hip pin 302 which forms 
part of the first fastening assembly which also comprises 
a hip bone bush, which has to be mounted in the hip 
bone A and which is not shown in figure 1 9. The second 
fastening assembly comprises a femoral pin 305 and a 
femoral bush which is not shown in figure 19. The fem- 
oral bush has to be fixed in the femur F. The pivotal con- 
nection 308 between the hip bone pin 302 and the fem- 
oral pin 305 comprises a first pivot which is formed by 
a pivot shaft 312 and a pivot shaft bore which is formed 
in an end part 311 of the hip bone pin 302. A pivot pos- 



6 

sibility along a second axis has been provided by an in- 
termediate piece 313 which comprises a circular guide- 
way 309. The femoral pin 305 is provided with a circular 
notch which slideably engages the circular guide in the 

5 intermediate piece 31 3. 

[001 8] A fourth embodiment of the invention is shown 
in figure 20. The first fastening assembly comprises a 
hip bone pin 402. The second fastening assembly com- 
prises a femoral bone pin 405. The pivotal connnection 

io 408 of the fourth embodiment comprises an intermedi- 
ate part 409 which is a ball provided with two circular 
guideways 41 2 and 41 3. In the first guideway 412 a fork- 
like end part 41 0 of the femoral pin 405 engages. In the 
second guideway 41 3 a similar fork-like endpart 411 of 

is the hip bone pin engages. Because the surfaces of the 
fork-like end parts 410, 411 which are directed to the 
intermediate ball shaped part 409 have a circular con- 
figuration, a pivotable motion of the hip bone pin 402 
and the femoral pin 405 relative to the intermediate ball 

20 shaped part 409 is possible. 

[0019] Figures 21-23 show a fifth embodiment of a 
prosthesis according to the invention. The pivotal con- 
nection between the first fastening assembly 502 and 
the second fastening assembly 505 is formed by a 

25 cardan coupling. The first fastening assembly 502 com- 
prises a hip bone bush 51 0 and a hip bone pin 503. The 
hip bone pin 503 is provided with a fork-like member 
507. The second fastening assembly comprises a fem- 
oral bush 509 and a femoral pin 504. The femoral pin is 

30 provided with a fork-like member 506. The fork-like 
members 506, 507 are connected to each other via an 
intermediate piece 511 with two shafts 512, 513. The 
shafts 512, 513 are orientated perpendicularly relative 
to each other. This embodiment has a relative simple 

35 construction which is solid and has a great freedom of 
movement. 

[0020] As mentioned hereinabove, all parts of the hip 
prosthesis should be so small and/or slender that they 
can be arranged in the intended end position thereof via 

40 a bore 9 in the femur F,. which bore 9 extends from the 
outside F 0 of the femur F through the femoral neck F n 
substantially in the direction of the imaginary longitudi- 
nal center line LF n of the femoral neck F n to the femoral 
head F h . Perhaps unnecessarily, it is observed that the 

4 5 second fastening assembly, intended for being mounted 
in the upper extremity of the femur, comprises a femoral 
bone bush 4 which, in the mounted condition of the pros- 
thesis, forms the connection between the femoral bone 
F and other parts of the prosthesis. This femoral bush 

50 4 is in engagement with the bore 9 in the femur F. 
[0021] In this connection, femoral bush* should be un- 
derstood to mean any body having a sidewall that is un- 
derachably connectable to a bore in the femur, which 
sidewall bounds a certain section and has a particular 

55 length. In general, the bush will have a circular outside 
contour whose diameter is in the range of about 15-40 
mm. The length of the femoral bush will be in the range 
of about 40-1 00 mm. It is observed that the outside con- 
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tour of the femoral bush 4 is not limited to a circular con- 
tour. Polygonal or elliptic sections or other shapes are 
within the bounds of possibility. 
[0022] Presently, with reference to Figs. 1 -6 and 7-1 5, 
two variants of the method according to the invention 5 
will be described. 

[0023] Fig. 1 shows a patient P on a table T provided 
with an X-ray/X-ray detection apparatus X. By means of 
this X-ray/X-ray detection apparatus, the shape and the 
position of the femur F can be accurately observed. With 
a support S, the leg B of the patient P is held in a fixed 
position, at least during the provision of the bore 9 in the 
femur F. It is that other means for visualization such as 
arthroscopic control are possible 
[0024] Next, as indicated in Fig. 2, a small incision I 
is made in the leg B, by means of which the orthopedist 
can gain access to the femur F. In this context, 'small' 
should be understood to mean: small relative to the in- 
cisions that are necessary for the conventional hip-re- 
placing operations. One may think of an incision of a 
length of about 20-150 mm. Then, as shown in Fig. 3, 
by means of the X-ray/X-ray detection apparatus, a drill 
jig M can be positioned on the leg B and for instance 
secured by belts. The jig M is provided with holes G 
through which the drill 18 can be slidably and fittingly 
received. The jig M gives the orthopedic surgeon more 
control during the provision of the bore 9 in the femur F, 
so that during drilling, he is not exclusively dependent 
on the X-ray image but may also, during the drilling op- 
eration, rely on the correct positioning of the jig which 
has been accurately positioned prior to drilling. Subse- 
quently, a thin-walled guide tube 19 can be accommo- 
dated in the thus obtained bore 9, through which guide 
tube the different tools can be brought to the interior of 
the hip joint, and through which the different parts of the 
hip prosthesis can also be fitted in the ultimately intend- 
ed position. 

[0025] Fig. 4 shows the treatment following the provi- 
sion of the bore 9 and consisting in removing the femoral 
head F h by means of a tool 20 which, in the exemplary 
embodiment shown, comprises a type of cylinder head 
cutter 20 that is pivotable relative to a drive rod 21 . The 
drive rod 21 rotates the cylinder head cutter 20 so that 
the femoral head F n can thus be gradually removed. It 
is understood that the bone splinters released through 
the cutting operation should be removed from the joint 
cavity C after or during the cutting operation. This can 
for instance be effected by means of a combined rinsing 
and exhausting operation. 

[0026] Then, the leg B is taken from the fixed position 
of Fig. 1 and tilted relative to the hip bone A. This tilted 
position is shown in Fig. 5, wherein the original position 
of the femur F and the leg B are shown in dotted lines. 
In this tilted position, a bore 3 can then be made in the 
hip bone A by means of a drill or, as shown in Fig. 5, a 
cylinder head cutter 22. After this bore 3 has been made, 
the different parts of the hip prosthesis can then be 
brought into position. This comprises, inter alia, insert- 



ing the hip bone bush 1 into the hip bone bore 3. Then, 
the lining 6 together with the hip bone pin 2, the pivot 8, 
the femoral pin 5 and the lining 7 associated therewith 
can be fitted in one operation, after which the femoral 
bush 4 is screwed into the femur while centering the 
femoral pin 5. Finally, the locking plug 14 can be 
screwed into the femoral bush 4 in order to render the 
distance between the hip bone A and the femur F equal 
to the distance which existed in the original, natural joint, 
as a result of which the tension on the surrounding mus- 
cles and ligaments K is equal again to the original ten- 
sion. After this, the incision I can be closed and the op- 
eration is completed. 

[0027] Figs. 7-15 show a similar operation with slightly 
different tools in some more detail. In Fig. 7, the bore 9 
in the femur F has already been made and also included 
the bore 9 is a guide tube 1 9. Through this guide tube 
19, different tools can be moved inside, with the tool 23 
shown in Fig. 7, representing a type of pliers, the cortex 
of the femoral head F h can be removed without releas- 
ing too small bone splinters that are hard to remove. 
Subsequently, a next tool 24 is introduced into the guide 
tube 19, which tool 24 comprises a centering drill pin 25 
and an extensible face cutter 26 which is pivotally con- 
nected to the rod 27. In the collapsed position of the face 
cutter 26, the tool 24 can be moved through the guide 
tube 19. When the tool 24 is located in the joint cavity 
C, the face cutter 26 can be extended and by means of 
the face cutter 26, a supporting ring face 1 7 can be pro- 
vided in the acetabulum A. After the provision of this 
supporting ring face 17, the face cutter 26 can be col- 
lapsed again, after which the tool 24 can be withdrawn 
from the guide tube 19. Subsequently, the supporting 
ring 1 3 as shown in Fig. 9 can be fitted. The supporting 
ring 13 consists of a number of segments which can be 
fixed separately. Each segment can for instance be se- 
cured by means of a screw 28 which can be arranged 
into the desired position via an auxiliary tool 29 compris- 
ing a guide bush 30. Preferably, the segments of the 
supporting ring 1 3 are designed to interlock, while in the 
interlocking condition of the segments, a stiff ring 13 is 
obtained. After the supporting ring 13 has been fitted, 
the bore 3 can be made in the hip bone by means of the 
drill 31 , shown in Fig. 10, after which the hip bone bush 
1 can be engaged by the tool 32 shown in Fig. 1 1 through 
sucking action and inserted into the bore 3. 
[0028] Fig. 1 2 shows the hip bone A in section, where- 
in the bore 3 has been made and the supporting ring 13 
has also been positioned. 

[0029] In Fig. 13, the hip bone bush 1 has been ar- 
ranged in the end position. The hip bone bush 1 can 
have its outer circumference provided with a coarse 
screw thread engaging the hip bone A, or can be se- 
cured in the hip bone by means of cement, resin or like 
means. The flange 12 of the hip bone bush 1 abuts 
against the supporting ring 1 3. Moroever, the outer cir- 
cumference of the bush 1 fits tightly in the opening 
bounded by the supporting ring 13. In this manner, a 
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proper distribution of the forces exerted by the hip bone 
bush 1 on the hip bone A is obtained. Then, the part 
2,5,8, shown at the right-hand bottom of Fig. 1 3, can be 
inserted into the hip bone bush 1 , while the hip bone pin 
2, with the lining 6 surrounding this pin 2, is received in 
the hip bone bush 1. The pivot 8 is located in the joint 
cavity C, and the femoral pin 5, with the lining 7 sur- 
rounding this femoral pin, extends in the femoral bore 
9. Then, the guide tube 19 can be pulled away from the 
femoral bore, after which the femoral bush 4 can be se- 
cured in the femoral bore. For this purpose, the femoral 
bush 4 can have its outside provided with screw thread 
or can be fixed in the femoral bore 9 by other fixation 
means, such as, for instance, cement or resin. Then, the 
locking plug 14 can be screwed down in the femoral 
bush 4 so as to fix the femoral pin 5 with the lining 7 
associated therewith in axial direction relative to the 
femoral bush 4. For this purpose, the locking plug 14 
has its outer surface provided with screw thread 15 en- 
gaging internal screw thread 1 6 provided in the femoral 
bush 4. As is shown in Figs. 6 and 1 4, the pivot 8 of the 
hip prosthesis can be surrounded by a sleeve 11 pre- 
venting ingrowth of bone or connective tissue in the piv- 
ot. Finally, the leg B is brought into the normal position 
again, as shown in Fig. 15, and the incision can be 
closed. 

[0030] For mounting the hip prosthesis according to 
the second alternative embodiment, the hip bone bore 
3 and the femoral bore 9 are provided with internal screw 
thread after which the hip bone pin 202 comprising 
screw thread 203 is screwed in the hip bone bore 3 and 
the femoral pin 205 is screwed in the femoral bore 9. To 
facilitate the screw operation of the hip pin 202 and the 
femoral pin 205, these pins may be provided with en- 
gaging means 211 for tools. In the embodiment shown 
in figure 1 7 these engaging means are formed by a hex- 
agonal profile on the end face of the femoral pin 205. 
The hip pin could be provided with an internal hexagonal 
socket which is fit for cooperation with a socket head 
wrench. Figure 18 shows the second embodiment in 
mounted condition. 

[0031 ] It is understood that with the above-described 
hip prosthesis and the method for fitting such hip pros- 
thesis, the hip joint can be repaired with particularly little 
damage to tissue. It is readily understood that the inven- 
tion is not limited to the above-described exemplary em- 
bodiment of the hip prosthesis. Other pivot construc- 
tions or other types of the hip bone pins and the femoral 
pin are also possible. For instance, the pins could be of 
prismatic rather than cylindrical design, while the rota- 
tion of the pins relative to each other is obtained through 
one or more interposed bearings. It is essential that all 
parts of the hip prosthesis are so small that they can be 
brought into the intended final position via a bore in the 
femur. 



Claims 

1 . A hip prosthesis comprising a f irst fastening assem- 
bly (1 ,2,6,12,13) intended for being mounted in the 

5 hip bone (A) and a second fastening assembly 
(4,5,7,14) intended for being mounted in the upper 
extremity of the femur (F), wherein the first and the 
second fastening assembly are interconnected by 
means of a pivotable connection (8,108), charac- 

10 terised by all parts (1 ,2,4,5,6,7,8) of the hip pros- 
thesis being so small and/or slender that they can 
each be arranged in the intended end position 
thereof via a bore (9) in the femur (F), said bore (9) 
extending from the outside (F 0 ) of the femur through 

is the femoral neck (F n ) substantially in the direction 
of the imaginary longitudinal center line (LF n ) of the 
femoral neck (F n ) to the femoral head (F h ). 

2. A hip prosthesis according to claim 1 , wherein the 
20 first fastening assembly (1,2,6,12,13) comprises a 

hip bone bush (1) and a hip bone pin (2), wherein 
the hip bone bush (1 ) is undetachably insertable in- 
to a hip bone bore (3), wherein the hip bone pin (2) 
can at least partly be accommodated in the hip bone 

25 bush (1), wherein the second fastening assembly 
(4,5,7,1 4) comprises a femoral bush (4) and a fem- 
oral pin (5), wherein the femoral pin (5) can at least 
partly be accommodated in the femoral bush (4), 
and wherein the hip bone pin (2) and the femoral 

30 pin (5) are pivotally interconnected to form the piv- 
otable connection (8) between the two fastening as- 
semblies. 

3. A hip prosthesis according to claim 2, wherein both 
35 the hip bone pin (2) and the femoral pin (5) are of 

cylindrical design and accommodated for rotation in 
the hip bone bush (1) and the femoral bush (4) re- 
spectively. 

40 4. A hip prosthesis according to claim 3, wherein be- 
tween the hip bone pin (2) and the hip bone bush 

(1) , a lining (6) of low frictional coefficient is includ- 
ed, and wherein between the femoral pin (5) and 
the femoral bush (4), a lining (7) of a low frictional 

45 coefficient is included as well. 

5. A hip prosthesis according to any one of claims 2-4, 
wherein the pivotable connection (8,108) between 
the hip bone pin (2) and the femoral pin (5) is de- 
so signed as a pivot (8) having a pivot pin (1 0) which 
extends by a longitudinal center line (Lj) in a first 
imaginary plane (V*,) extending perpendicularly to 
the longitudinal center line (L 2 ) of the hip bone pin 

(2) and in a second imaginary plane (V 2 ) extending 
55 perpendicularly to the center line (L3) of the femoral 

pin (5), wherein the pivot pin (1 0) is rotatable about 
the center line (L 2 ) of the hip bone pin (2) in the first 
imaginary plane (V^), and wherein the pivot pin (10) 
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is pivotable about the center line (L3) of the femoral 
pin (5) in the second imaginary plane (V 2 ). 

6. A hip prosthesis according to claim 5, wherein a 
flexible sleeve (11 ) is provided around the pivot (8). 

7. A hip prosthesis according to any one of claims 1 -4, 
wherein the pivotable connection (8,108) between 
the hip bone pin (2) and the femoral pin (5) is de- 
signed as a flexible hourglass-shaped element 
(108) having two end faces (108a, 108b), wherein 
one end face (108a) is connected to the hip bone 
pin (2) and the other end face (108b) is connected 
to the femoral pin (5), so that the hip bone pin (2) 
and the femoral pin (5) are pivotable in all directions 
relative to each other. 

8. A hip prosthesis according to any one of claims 2-7, 
wherein the hip bone bush (6) comprises a flange 
(12) having an outside diameter smaller than the 
bore (9) in the femur (F), wherein the first fastening 
assembly (1,2,6,12,13) also comprises a support- 
ing ring (13) which can be fitted in the acetabulum 
(A) and in a mounted condition abuts by an entire 
main surface (13a) against the acetabulum (A), 
wherein the supporting ring (13) has an outside di- 
ameter larger than the diameter of the bore (9) in 
the femur (F), wherein the supporting ring (13) 
bounds an opening into which the hip bone bush (6) 
can be fittingly received, wherein, in the mounted 
condition of the hip bone bush (6) and the support- 
ing ring (13), the flange (12) of the hip bone bush 
(6) abuts against the supporting ring (13). 

9. A hip prosthesis according to claim 8, wherein the 
supporting ring (13) consists of a number of loose 
segments forming, in the mounted condition, a sta- 
ble supporting ring (13). 

10. A hip prosthesis according to claim 8, wherein the 
supporting ring (13) consists of a number of pivot- 
ally or otherwise movably interconnected segments 
forming, in the mounted condition, a stable support- 
ing ring (13). 

11. A hip prosthesis according to any one of claims 
2-10, wherein the second fastening assembly 
(4,5,7,14) also comprises a locking plug (14) having 
external screw thread (15) which is rotatable in the 
femoral bush (4) partly having internal screw thread 
(16). 

12. A hip prosthesis according to any one of claims 1 -4, 
wherein the pivotal connection (208) between the 
first fastening assembly (202) and the second fas- 
tening assembly (205) is designed as a ball (209) 
and socket (210) assembly of which the external di- 
mensions are smaller than the largest external di- 



mension of the second fastening assembly (205). 

13. A hip prothesis according to claim 12, wherein the 
first fastening assembly (202) comprises a hip pin 
5 (202) having an external screw thread (203) for en- 
gaging the hip bone (A), and in that the second fas- 
tening assembly (205) comprises a femoral pin 
(205) having an external screw thread (206) for en- 
gaging the femoral bone (F). 

10 

Patentanspruche 

1. Huftprothese mit einem Befestigungsaufbau (1 , 2, 

15 6, 12, 13) der zum Anbringen bzw. Befestigen in 
dem Huftknochen (A) vorgesehen ist und mit einem 
zweiten Befestigungsaufbau (4, 5, 7, 14), der zum 
Anbringen in der oberen Extremitatdes Oberschen- 
kelknochens bzw. Femur (F) vorgesehen ist, wobei 

20 der erste und der zweite Befestigungsaufbau mit- 
tels einer dreh- bzw. schwenkbaren Verbindung (8, 
108) miteinander verbunden sind, dadurch ge- 
kennzeichnet, daB alle Teile (1, 2, 4, 5, 6, 7) der 
Huftprothese so klein und/oder schmal sind, daB 

25 diese alle in der vorgesehenen Endposition davon 
Giber eine Bohrung (9) in dem Oberschenkelkno- 
chen (F) angeordnet werden konnen, wobei die 
Bohrung (9) sich von der AuBenseite (F 0 ) des Ober- 
schenkelknochens durch den Oberschenkelhals 

30 (F n ) im wesentlichen in Richtung der imaginaren 
longitudinalen Mittellinie (LF n ) des Oberschenkel- 
halses (F n ) zu dem Oberschenkelkopf (F h ) er- 
streckt. 

35 2. Huftprothese nach Anspruch 1 , bei der der erste 
Befestigungsaufbau (1, 2, 6, 12, 13) eine Huftkno- 
chenbuchse bzw. -hulse (1) und einen Huftkno- 
chenstift bzw. -bolzen (2) aufweist, wobei die Huft- 
knochenbuchse (1) nicht abnehmbar in eine Huft- 

40 knochenbohrung (3) einsetzbar ist, und wobei der 
Huftknochenstift (2) zumindestteilweise in der Huft- 
knochenbuchse (1) aufgenommen sein kann, wo- 
bei der zweite Befestigungsaufbau (4, 5, 7, 14) eine 
Oberschenkelbuchse (4) und einen Oberschenkel- 

45 stift (5) aufweist, und wobei der Oberschenkelstift 
(5) zumindest teilweise in der Oberschenkelbuchse 
(4) aufgenommen sein kann, und wobei der Huft- 
knochenstift (2) und der Oberschenkelstift (5) dreh- 
bar miteinander verbunden sind, urn die drehbare 

so Verbindung (8) zwischen den beiden Befestigungs- 
aufbauten zu bilden. 

3. Huftprothese nach Anspruch 2, bei der sowohl der 
Huftknochenstift (2) als auch der Oberschenkelstift 
55 (5) eine zylind risen e Gestaltung aufweisen und fur 
eine Drehung in der Huftknochenbuchse (1) bzw. 
der Oberschenkelbuchse (4) aufgenommen sind. 
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4. Huftprothese nach Anspruch 3, bei der zwischen 
dem Huftknochenstift (2) und der Huftknochen- 
buchse (1) eine Auskleidung bzw. Ausfutterung (6) 
mit einem geringen Reibkoeffizienten enthalten ist 
und wobei zwischen dem Oberschenkelstift (5) und 
der Oberschenkelbuchse (4) ebenfalls eine Aus- 
kleidung (7) mit einem geringen Reibungskoeffizi- 
enten enthalten ist. 

5. Huftprothese nach einem der Anspruche 2 bis 4, bei 
der die drehbare Verbindung (8, 108) zwischen dem 
HGftknochenstift (2) und dem Oberschenkelstift (5) 
als ein Drehpunkt (8) mit einem Drehstift (10) ge- 
staltet ist, der sich durch eine longitudinale Mittelli- 
nie (Lj) in einer ersten imaginaren Ebene (Vj), die 
sich senkrecht zu der longitudinalen Mittellinie (Lg) 
des Huftknochenstifts (2) ausdehnt, und in einer 
zweiten imaginaren Ebene (V 2 ), die sich senkrecht 
zu der Mittellinie (Lg) des Oberschenkelstifts (5) 
ausdehnt, erstreckt, wobei der Drehstift (10) dreh- 
bar urn die Mittellinie (L2) des Huftknochenstifts (2) 
in der ersten imaginaren Ebene (V^ ist, und wobei 
der Drehstift (1 0) drehbar urn die Mittellinie (L3) des 
Oberschenkelstifts (5) in der zweiten imaginaren 
Ebene (V 2 ) ist. 

6. Huftprothese nach Anspruch 5, bei der eine flexible 
Buchse bzw. Muffe (11) urn den Drehpunkt (8) vor- 
gesehen ist. 

7. Huftprothese nach einem der Anspruche 1 bis 4, bei 
der die drehbare Verbindung (8, 1 08) zwischen dem 
Huftknochenstift (2) und dem Oberschenkelstift (5) 
als ein flexibles sanduhrf drmiges Element gestaltet 
ist mit zwei Endflachen (108a, 108b), wobei eine 
Endflache (108a) mit dem Huftknochenstift (2) ver- 
bunden ist und die andere Endflache (108b) mit 
dem Oberschenkelstift (5) verbunden ist, so dalB 
der Huftknochenstift (2) und der Oberschenkelstift 
(5) relativ zueinander in alien Richtungen drehbar 
sind. 

8. Huftprothese nach einem der Anspruche 2 bis 7, bei 
der die Huftknochenbuchse (6) einen Hansen (12) 
aufweist mit einem AuBendurchmesser, der kleiner 
ist als die Bohrung (9) in dem Oberschenkelkno- 
chen (F), wobei der erste Befestigungsaufbau (1 2, 
6, 12, 13) auch einen Stutzring (13) aufweist, der in 
die Huftgelenkspfanne bzw, in das Acetabulum (A) 
eingepaBt werden kann und in einem angebrachten 
bzw. befestigten Zustand durch eine gesamte 
Hauptoberflache (13a) gegen das Acetabulum (A) 
stdBt bzw. an dieses angrenzt, wobei der Stutzring 
(1 3) einen auBeren Durchmesser hat, der groBer ist 
als der Durchmesser der Bohrung (9) in dem Ober- 
schenkelknochen (F), und wobei der Stutzring (13) 
eine Offnung begrenzt, in die die Huftknochenbuch- 
se (6) passend aufgenommen werden kann, wobei 



im angebrachten Zustand der Huftknochenbuchse 
(6) und des Stutzrings (13) der Flansch (12) der 
Huftknochenbuchse (6) gegen den Stutzring (13) 
stdBt bzw. an diesen angrenzt. 

5 

9. Huftprothese nach Anspruch 8, bei der der Stutz- 
ring (1 3) aus einer Anzahl von losen Segmenten be- 
steht, die in dem angebrachten Zustand einen sta- 
bilen Stutzring (13) bilden. 

10 

10. Huftprothese nach Anspruch 8, bei der der Stutz- 
ring (13) aus einer Anzahl von drehbaren Oder auf 
andere Weise bewegbaren miteinander verbunde- 
nen Segmenten besteht, die in dem angebrachten 

15 Zustand einen stabilen Stutzring (13) bilden. 

11. Huftprothese nach einem der Anspruche 2 bis 10, 
bei derderzweite Befestigungsaufbau (4, 5, 7, 14) 
ebenfalls einen SchlieBstopfen bzw. -bolzen (14) 

20 aufweist mit einem AuBengewinde (1 5), das in der 
Oberschenkelbuchse (4), die teilweise ein Innenge- 
winde (16) aufweist, drehbar ist. 

12. Huftprothese nach einem der Anspruche 1 bis 4, bei 
25 der die drehbare Verbindung (208) zwischen dem 

ersten Befestigungsaufbau (202) und dem zweiten 
Befestigungsaufbau (205) als ein Ball- (209) und 
Sockel- (210) -aufbau gestaltet ist, dessen auBere 
Abmessungen kleiner sind, als die gr6Bte auBere 
30 Abmessung des zweiten Befestigungsaufbaus 
(205). 

13. Huftprothese nach Anspruch 12, bei der der erste 
Befestigungsaufbau (202) einen Huftstift (202) mit 

35 einem AuBengewinde (203) Zum Eingreifen in den 
Huftknochen (A) aufweist, und der zweite Befesti- 
gungsaufbau (205) einen Oberschenkelstift (205) 
mit einem AuBengewinde (206) zum Eingreifen in 
den Oberschenkelknochen (F) aufweist. 

40 

Revendications 

1. Prothese de hanche comprenant un premier en- 
45 semble de fixation (1, 2, 6, 12, 13) destinS a §tre 
monte* sur I'os iliaque (A) et un second ensemble 
de fixation (4, 5, 7, 1 4) destine* a §tre mont6 sur I'ex- 
tr<§mite" sup<§rieure du femur (F), dans laquelle le 
premier et le second ensembles de fixation sont re- 
50 H6s I'un a I'autre au moyen d'un raccord pivotant (8, 
108), caracte>lsee en ce que toutes les parties (1 , 
2, 4, 5, 6, 7, 8) de la prothese de hanche sont si 
petites et/ou minces qu'elles peuvent toutes §tre 
instances dans la position extreme recherch6e par 
55 un forage (9) pratique dans le femur (F), ledit forage 
(9) partant de I'exferieur (F 0 ) du femur et traversant 
le col du femur (F n ) en suivant sensiblement la di- 
rection de I'axe longitudinal imaginaire (LF n ) allant 
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du col du femur (F n ) a la fete du femur (F h ). 

2. Prothese de hanche selon la revendication 1 , dans 
laquelle ie premier ensemble de fixation (1 , 2, 6, 12, 
1 3) comprend une douille pour I'os iliaque (1 ) et une 
tige pour I'os iliaque (2), dans laquelle la douiile 
pour I'os iliaque (1) s'insere de maniere non deta- 
chable dans un forage pratique dans I'os iliaque (3), 
dans laquelle la tige pour I'os iliaque (2) peut etre 
installed au moins partiellement a I'inferieur de la 
douille pour I'os iliaque (1), dans laquelle le second 
ensemble de fixation (4 t 5, 7, 14) comprend une 
douille femorale (4) et une tige femorale (5), dans 
laquelle la tige femorale (5) peut etre installed au 
moins partiellement dans la douille femorale (4), et 
dans laquelle la tige pour i'os iliaque (2) et la tige 
femorale (5) sont relives de fagon pivotante Tune a 
I'autre et articulees de fagon a former un raccord 
pivotant (8) entre les deux dispositifs de fixation. 

3. Prothese de hanche selon la revendication 2, dans 
laquelle a la fois la tige pour Cos iliaque (2) et la tige 
femorale (5) sont de forme cylindrique et instalfees 
de fagon rotative respectivement dans la douille 
pour I'os iliaque (1) et la douille femorale (4). 

4. Prothese de hanche selon la revendication 3, dans 
laquelle un rev§tement (6) ayant un faible coeffi- 
cient de frottement est compris entre la tige pour 
I'os iliaque (2) et la douille pour I'os iliaque on), et 
dans laquelle un rev§tement (7) ayant un faible 
coefficient de frottement est aussi compris entre la 
tige femorale (5) et la douille femorale (4). 

5. Prothese de hanche selon I'une quelconque des re- 
vendications 2 a 4, dans laquelle le raccord pivotant 
(8, 108) entre la tige pour i'os iliaque (2) et la tige 
femorale (5) est congu comme un pivot (8) ayant un 
axe de pivotement (1 0) qui s'6tend suivant une ligne 
centrale longitudinale (Lj) siUfee dans un premier 
plan imaginaire (V.,) perpendiculaire a la ligne cen- 
trale longitudinale (L 2 ) de la tige de I'os iliaque (2) 
et dans un second plan imaginaire (V 2 ) perpendi- 
culaire a la ligne centrale (L 3 ) de la tige femorale 
(5), dans laquelle I'axe de pivotement (1 0) est rotatif 
par rapport a la ligne centrale (L 2 ) de la tige de I'os 
iliaque (2) dans le premier plan imaginaire (Vj), et 
dans laquelle I'axe de pivotement (1 0) est rotatif par 
rapport a la ligne centrale (L 3 ) de la tige femorale 
(5) dans le second plan imaginaire (V 2 ). 

6. Prothese de hanche selon la revendication 5, dans 
laquelle un manchon flexible (11) entoure le pivot 
(8). 

7. Prothese de hanche selon I'une quelconque des re- 
vendications 1 a 4, dans laquelle le raccord pivotant 
(8, 1 08) entre la tige de I'os iliaque (2) et la tige fe- 



morale (5) est congu comme un 6l6ment flexible en 
forme de sablier (1 08) ayant deux faces extremes 
(108a, 108b), dans laquelle une face extreme 
(108a) est raccord£e a la tige de I'os iliaque (2) et 
5 I'autre face extreme (108b) est raccorcfee a la tige 
femorale (5), de fagon que la tige pour I'os iliaque 
(2) et la tige femorale (5) pivotent dans toutes les 
directions I'une par rapport a I'autre. 

10 8. Prothese de hanche selon I'une quelconque des re- 
vendications 2 a 7, dans laquelle la douille pour I'os 
iliaque (6) comprend une collerette d'encastrement 
(1 2) ayant un diametre exferieur inferieur au forage 
(9) pratique dans le femur (F), dans laquelle le pre- 

15 mier ensemble de fixation (1,2, 6, 12, 13) comprend 
aussi une bague de support (1 3) qui peut §tre log6e 
dans le cotyle (A), dans une position de montage 
ou elle bute par une surface principale entiere (1 3a) 
contre le cotyle (A), dans laquelle la bague de sup- 

20 port (13) a un diametre exferieur sup^rieur au dia- 
metre du forage (9) pratiqu6 dans le femur (F), dans 
laquelle la bague de support (13) entoure une 
ouverture dans laquelle la douille pour I'os iliaque 
(6) peut etre regue de fagon ajustee, dans laquelle, 

25 en condition de montage de la douille pour I'os ilia- 
que (6) et de la bague de support (1 3), la collerette 
d'encastrement (12) de la douille pour I'os iliaque 
(6) bute contre la bague de support (13). 

30 9. Prothese de hanche selon la revendication 8, dans 
laquelle la bague de support (13) se compose de 
plusieurs segments libres formant, en condition de 
montage, une bague de support stable (13). 

35 10. Prothese de hanche selon la revendication 8 t dans 
laquelle la bague de support (13) se compose de 
plusieurs segments relies pivotant ou articufes 
d'une autre maniere et formant, en condition de 
montage, une bague de support stable (13). 

40 

1 1 . Prothese de hanche selon I'une quelconque des re- 
vendications 2 a 10, dans laquelle le second dispo- 
sitif de fixation (4, 5, 7, 14) comprend aussi un dis- 
positif de blocage (14) ayant un filetage exferieur 

45 (1 5) qui est rotatif dans la douille femorale (4) ayant 
partiellement un filetage inferieur (16). 

12. Prothese de hanche selon I'une quelconque des re- 
vendications 1 a 4, dans laquelle le raccord pivotant 

50 (208) entre le premier ensemble de fixation (202) et 
le second ensemble de fixation (205) est congu 
comme un ensemble rotule (209) et embotture 
(210) dont les dimensions extemes sont inferieures 
a la plus grande dimension exteme du second dis- 
ss positif de fixation (205). 

13. Prothese de hanche selon la revendication 1 2, dans 
laquelle le premier ensemble de fixation (202) com- 
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prend une tige pour la hanche (202) ayant un file- 
tage exteme (203) pour s'engager dans Tos iliaque 
(A), et dans laquelle ie second dispositif de fixation 
(205) comprend une tige femorale (205) ayant un 
filetage externe pour s'engager dans Cos femoral 
(F). 
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FIG. 16 
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FIG. 18 
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